Introduction
Medical schools across the US have established student-led free clinics to serve the poor and uninsured. A study performed by Simpson and Long in 2007 reported that 49 medical schools have at least one student-led clinic, representing 36,000 patientphysician visits annually. 1 Such clinics serve as a safety net for poor and uninsured patients within an increasingly complex health care system. Patients benefit from access to medical providers, diagnostic tests, laboratory services, and prescription medications that would otherwise be unavailable.
In addition to providing clinical services to low-income and underserved patients, student-led clinics provide educational opportunities for all health profession students via interprofessional collaboration across the continuum of health care to better treat the patient. In these settings, students learn skills such as performing a physical examination, taking patient history, and how to present a patient to a supervising clinician. 1 Students gain clinical experience through working with diverse patient populations while also attaining feelings of self-worth, medical humanism, and professional generosity. 1, 2 These clinical encounters further provide students the opportunity to improve cross-cultural communication skills through interactions with patients from diverse socioeconomic, racial, and ethnic backgrounds. 2 Furthermore, these learning opportunities provide the students with the foundation for interprofessional collaboration and working in teams to care for complicated patients and confounding variables to assure better patient outcomes.
Studies have focused on the characteristics, clinical outcomes, and educational benefits of student-led clinics; none have examined patient satisfaction within an interprofessional setting. 2, 3 Multiple studies in different health care settings have demonstrated that Hispanic and Spanish-speaking patients experience lower satisfaction with their health care when compared to Whites and native English speakers. [4] [5] [6] [7] [8] Spanishspeaking patients comprise the fast-growing subpopulation of US, and ~30% of the patient population served by student-led clinics; therefore, it is increasingly important to focus on appropriate care and patient satisfaction within this population. 1, 7 Crucial elements of patient satisfaction and quality of care include patient-centeredness and provider empathy. Patientcenteredness is defined as providing care that is respectful of and responsive to individual patient preferences, needs, and values, and that ensures patient values guide all clinical decisions. 9 Closely related to patient-centeredness is provider empathy, or the ability to understand the patient's situation, perspective, and feelings; to communicate that understanding and check its accuracy; and to act on that understanding with the patient in a helpful way. 10 Provider empathy is a learnable skill that is crucial to developing a provider-patient relationship and is included as an educational objective in health professions training. Provider empathy has been shown to increase diagnostic accuracy, patient participation, patient adherence, and patient satisfaction. 6, 10 Utilizing patient surveys from an outpatient, student-led teaching clinic for medical, pharmacy, and medical interpreter students, the first aim of this project was to compare patient perceptions of care team empathy and patient-centeredness to normative values. The second aim of this study was to identify whether differences exist in satisfaction and feelings of patient-centeredness between English-and Spanish-speaking patients in this student-led interprofessional teaching clinic. Our hypothesis was "With specific training, the interprofessional care team will provide patient-centered care that was equally satisfactory to all patients served in the student-led interprofessional teaching clinic."
Methods Instrument
The Consultation and Relational Empathy (CARE) survey is a tool used to measure feelings of patient-centeredness and empathy within the clinical encounter ( Figure 1 ). The CARE survey was developed and validated at the University of Glasgow to produce a measure that was meaningful to patients regardless of socioeconomic status. The measure is currently used as an appraisal of general practitioners in Scotland and the UK and is included in the National Quality Measures Clearing House in the US. The CARE survey is also used to assess medical student communication and empathy in multiple institutions across the US. 11 This tool has previously been used to assess student communication and empathy; however, there has never been a study specifically examining the use of the CARE survey in Spanish-speaking patients. Therefore, this study accounts for both the content and construct validity of the Spanish version of the CARE survey (this will be addressed later).
The CARE survey is scored in the following way: 50 items should be collected in order to use the survey as a measurement tool. 2 Each of the ten items on the survey are scored using the following 5-point Likert scale: "poor" =1, "fair" =2, "good" =3, "very good" =4, and "excellent" =5. Numeric responses from all the ten items are then added together yielding a sum score (maximum possible score of 50 and a minimum possible score of 10). Up to two missing or "not applicable" responses are allowed and these answers are replaced with the average score for the other items. If a survey contains more than two missing or "not applicable" responses, it is not used in the analysis. 12 The developers of the CARE measure have additionally collected data from general practitioners in Scotland to calculate a mean CARE score of 43 and generate "normative values" for comparison. 13 
Participants
This Pilot study received prior approval from the Virginia Commonwealth University Institutional Review Board. Study participants were informed that the survey was for research purposes, that it was not mandatory, that it was anonymous, and that completion of the survey would not affect the provision of healthcare. Patients were not required to participate. Completion of the survey was considered as consent. CARE surveys were administered anonymously and voluntarily during patient encounters at CrossOver Ministry Healthcare Clinic (CrossOver) weekly student-led teaching clinic sessions held during both the fall and spring semesters at CrossOver, a free clinic in Richmond, VA, that serves patients who are at or below 200% of the poverty level. The student-led teaching clinic pairs pharmacy and medical students, along with medical interpreters or medical interpreter students together to lead primary care patient visits at CrossOver, with pharmacy-and medicine-attending faculty supervising all encounters. During orientation, students receive specific training on working with medical interpreters, accessing resources for the uninsured, and provider-empathy and patient-centeredness. Within this model, a patient visit may 
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Patient-centeredness and empathy last an hour or more, as the student pair conducts the patient interview and physical examination, presents an assessment and treatment plan to the precepting faculty member, who then visits together with the patient and team before deciding on a final plan of action.
Content validity
The original CARE survey is not available in Spanish, therefore, two medically trained Spanish interpreters translated the survey for use in this project. Two native Spanish-speaking staff members at CrossOver then reviewed the survey and made recommendations based on pilot test of the survey with several Spanish-speaking patients. This research was reviewed by the Virginia Commonwealth University Institutional Review Board and qualified for exemption.
Construct validity was measured for the CARE Spanish survey as well using a Cronbach alpha =0.974, thus a strong intercorrelation between the items on the CARE Spanish survey.
Statistical analysis
SPSS ® , version 16.0 (SPSS Inc., Chicago, IL, USA), was used for all statistical analyses. Descriptive statistics, including medians and interquartile ranges (IQRs) were calculated for the CARE surveys. Because sample sizes were not equal and the data were left-skewed, the nonparametric Mann-Whitney U test was performed to explore differences in scores between English-and Spanish-speaking patients. Mean values were calculated for each questionnaire item in each language group for item-ranking purposes.
Results
A total of 151 surveys were collected, and 149 surveys were included in the analysis, 101 were English speaking and 48 Spanish speaking. Two surveys were not included because they contained more than two missing or "not applicable" responses. Two surveys were corrected with average scores for missing or "not applicable" responses in accordance with the validation study scoring instructions. The distribution of surveys from English-and Spanish-speaking patients during the fall and spring semesters can be found in Table 1 .
The overall median score for the entire sample was 50.00, with an IQR of 40.00-50.00. There was a statistically significant difference in scores (P=0. For each questionnaire item, the minimum and maximum values were 2.00 and 5.00, respectively, with median of 5.00. Table 2 shows the mean for each question of the English-and Spanish-speaking patients. Both groups scored question 8 highest, with English-speaking patients scoring questions 7 and 6 next highest, and Spanish-speaking patients scoring questions 6 and 9 next highest. For English-speaking patients, questions 1, 2, and 5 were scored lowest, while for Spanish-speaking patients, the three lowest scored questions were 2, 5, and 7. It is interesting to note that question 7 was scored as one of the highest questions by English-speaking patients but one of the lowest by Spanish-speaking patients. While mean scores were lower on all items for Spanish speakers compared to English speakers, only questions 2 and 7 were statistically significant when item distributions were compared by Wilcoxon signedrank test (P=0.021 and P=0.040, respectively).
Discussion
This observational study examined feelings of patientcenteredness and empathy experienced by English-and Spanish-speaking patients seen at the CrossOver student-led teaching clinic over two semesters. Overall, mean scores for both English-and Spanish-speaking patients for the entire year were above the reported normative average of 43 for general practitioners. 13 Median survey scores from English-speaking patients fell within the 95th percentile, while those from Spanish-speaking patients fell within the 90th percentile. These results are consistent with previous studies that have found that through active student participation, patients gain a better understanding of their disease and are more satisfied that their needs have been met.
14 Students engaged in the student-led teaching clinic at CrossOver additionally received specific training during orientation focused on patient-centeredness and provider empathy, which may have contributed to higher levels of patient satisfaction. The ability to spend more time with each patient in a multidisciplinary, student-led environment is absent in most general practices and may contribute to higher patient satisfaction in terms of empathy and patientcenteredness compared to normative values, despite the increased visit length experienced in this and other studentled teaching clinics.
These results indicate overall satisfaction with care provided at this clinic in terms of empathy and patient-centeredness; however, disparities did exist, between English-and Spanish-speaking patients. All individual survey questions were ranked lower by Spanish-speaking patients, with two questions (2 and 7) significantly lower. Question 2 asks if patients were able to "tell their story" by telling about the illness in their own words without being diverted, and questions 7 asks if patients felt the team remained "positive" by having a positive attitude and approach and were honest and not negative about problems. Although the result of the CARE survey in Spanish speakers does not exist, previous studies have found that Spanish-speaking patients are less satisfied with health care overall and less satisfied with the provider listening and amount of time spent with the provider. 7 Research 
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Patient-centeredness and empathy suggests that provider-patient communication difficulties may play a significant role in this. 6 Despite using interpreters, there may also have been a cultural barrier in students being able to consistently display positivity regarding illness, as this was the first time that most of the students were working with interpreters and non-English-speaking patients.
Limitations
Limitations to this analysis exist. First, a standard survey collection method was not utilized; rather, each team of student providers was responsible for requesting the completion of the survey. This situation may have led to bias in patient responses. Further, sample sizes <50 may have limited the statistical analysis, as 50 surveys should be collected in order to use the survey as a measurement tool. 2 Unfortunately, due to the lower percentage of Spanish-speaking patients seen in this clinic, it was inherently difficult to achieve a larger sample size for that subgroup. Finally, the Spanish version of the CARE survey has not been validated as a measurement tool. This project highlights the need to validate the use of the measurement tool in different languages and cultures.
Despite these limitations, this study illustrates overall patient satisfaction in terms of empathy and patient-centeredness in an outpatient, student-led teaching primary care clinic. The results highlight the importance of training students to be patient-centered, which may allow for increased patient satisfaction with primary care visits. Beyond academia, continuing education focused on improving patient-centeredness and empathy may also benefit general practice settings and improve patient satisfaction. By focusing on provider-patient communication, patient-centeredness and provider empathy, advancements can be made in quality of care.
Results also highlight the continuing need to address the disparities between English-and Spanish-speaking patients with regard to patient satisfaction. While many studies have demonstrated that Spanish-speaking patients have lower satisfaction with health care services, there is a dearth of literature specifically examining feelings of patient-centeredness and empathy in this population. Additional interventions such as education on cultural differences and attitudes toward care are likely necessary to decrease differences between English-and Spanish-speaking patients. Future research focused on such initiatives may help reduce differences in quality of care.
